Proteomic analysis of oligodendrogliomas expressing a mutant isocitrate dehydrogenase-1.
Gliomas are primary tumors of the human central nervous system with unknown mechanisms of progression. Isocitrate dehydrogenase-1 (IDH1) mutation is frequent in diffuse gliomas such as oligodendrogliomas. To gain insights into the physiopathology of oligodendrogliomas that have a better prognosis than other diffuse gliomas, we combined microdissection, 2-D DIGE and MS/MS focusing on proteome alterations associated with IDH1 mutation. We first compared tumor tissues (TT) and minimally infiltrated parenchymal tissues (MIT) of four IDH1-mutated oligodendrogliomas to verify whether proteins specific to oligodendroglioma tumor cells could be identified from one patient to another. This study resulted in identification of 68 differentially expressed proteins, with functions related to growth of tumor cells in a nervous parenchyma. We then looked for proteins distinctly expressed in TT harboring either mutant (oligodendrogliomas, n=4) or wild-type IDH1 (oligodendroglial component of malignant glio-neuronal tumors, n=4). This second analysis resulted in identification of distinct proteome patterns composed of 42 proteins. Oligodendrogliomas with a mutant IDH1 had noteworthy enhanced expression of enzymes controlling aerobic glycolysis and detoxification, and anti-apoptosis proteins. In addition, the mutant IDH1 migrated differently from the wild-type IDH1 form. Comparative proteomic analysis might thus be suitable to identify proteome alterations associated with a well-defined mutation.